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CISN ShakeMap : 7 km E of Oakland, CA
Fri Jul 20, 2007 04:42:22 AM PDOT M4.2 WN37.81 W122.19 Depth: 5.8km  1D:40199209

ALS Storage Ring Status
222633 m

Beam current ——
450

38

Curent in mA

37.5°

-123° -122° -121°

Map Version 8 Processed Man Sep 24, 2007 06:21:36 AM POT,

0 2 4 6 8 10 12 14 16 18 20 22 24

Time of Day, Fri Jul 20,2007

Pgﬁs%x%n Mot felif Weak | Light |Meoderate| Sirong | Very sirong Severa Violent | Extreme
POTENTIAL

DAMAGE none | none none | Wery light | Light Moderate  [MederataH eawy)
PEAK ACC.(%al | <77 | . 17-14| 1.4-3.6 | 3.8-8.2 | 8.2-15 18-34

PEAK VEL.emisy| <0.1 | 0.1-1.1f 1.1-2.4 | 24-57 | 8.1-16 18-31

Heawy |Vary Heawy

34-85 65-124 =124
21-80 60-118 =118
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e 5 beam lines

—-8.2.1,8.2.2
« HHMI

-5.0.1,5.0.2

 Amgen, Vertex, LANL/TBSGX, UCSF, Gilead,Pfizer,
FHCRC, Genentech, Celgene, Roche

 35% General Users

- 5.0.3

« Takeda-SD, GNF
e 25% General users
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BERKELEY LAB

e History

— Online since 1997. Various upgrades since have made 5.0.2 the
‘hottest’ PX beam line in the ALS

e Source:
— 1.96 Tesla, 56 pole, 11.5 cm period permanent magnet wiggler

— 5.0.2 takes the central 1.5 mrad from the emission fan. Both
side-stations (5.0.1 & 5.0.3) take the 2.7 mrad left and right tail.

« Optics:

— 5.0.2: Cylindrical M1 mirror, flat double xtal mono (LN2 cooled),
toroidal M2 mirror on hexapod

— 5.0.1/5.0.3: Cylindrical M1 mirror, single crystal mono
« 5.0.2: MAD: 5.0.1: Se-SAD; 5.0.3: 1 A

— 5.0.3 will be shifted to the Se-HREM in due course
« Again ....
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Endstations %

BERKELEY LAB

5.0.1:
Q210
Automounter

Two theta arm
(up to 13°)
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Endstations

5.0.3:
Q315R

Automounter

Two theta arm
(up to 13°)
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Endstations %

BERKELEY LAB

5.0.2:
Q315
Automounter

Tuneable
9.5kEV - 15.5kKEV
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Automounter

« The LN2 house
supply is not stable
enough to reliably
fill the robot sample
dewars

— Main issues are

variable and too
high pressure

« Afill system (phase
separator and 124 L
storage tank)
provides LN2 at a
constant pressure

— Over 10 hours of
LNZ2 in case

house supply is
down
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Automounter %

BERKELEY LAB

e On 5.0.3, the robot is used 100%
by the PRT members (approx 60%
of the beam time)

* On5.0.1 and 5.0.2 these number
are a bit lower (say 50%)
— All PRT members use the robot
» Typically, Industrial users handle 2

dewars over 24 hours. This is
approximately 160 crystals.

« On a weekly basis, over all sector 5
beamlines, 800 crystals are
mounted by the robot.
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Efficient screening

» Screening crystals manually is a tedious
job, even when using the robot.

* One needs to be in synch with what is on
the gonio, and what one writes in ones
notes.

* Mistakes are easily made, especially in
the small hours.
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Efficient screening f\|’\

» Upload spreadsheet into database
« Tell BOS which puck is in which dewar position

« Generate a queue of crystals
— Crystal is mounted
— Wait for user centering
— Take 0° and 90° shot
— Pause for user input (shall we collect immediately?)
— Unmount crystal and mount the next one

+ Diffraction patterns can be manually classified
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Efficient screening :%

 The manual evaluation results are updated In
the database

-Manual Evalutaion
Puck =C:Pin=13:XID = -1: Name =

| |Salt rMosaicity—rDiffraction—SpotShape—

" lce low none Clean

Cc : medium Weak Streaked
pllectahied i vigh Medium Split

|_| Anisotropic Strong Satellite
Resolution 1.0 Add Evaluation

-Task Queue Control
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Automated evaluation :%

« The beamline operating software interfaces with a
Weblce server for automated crystal analyses
— Labelit autoindexing, strategy, ice rings, resolution

— Results (including jpeg of xtal on gonio and jpegs of diffraction
images) are stored in a mySQL database
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The interface

BERKELEY LAB

uid=phzwart,ou=users,d

le View CCD Camera Videoswitch Tasks lOpen Hutch| Close Hutch TuneUp M1
Hutch | Center/Robot ’ Collect T Weblce ’ TaskQueue ‘
r—Automounter : MOUNTED— amera Gonio
" Puck | Dewar FrontLight BackLight
100 100
80 80
60 60
40 40
20 20
0
A
A
A
® Crystal Mounted v
Select Puck: A @wartjesl) |v x
Setect pin: -
Mount Unmount +Z 100 ‘ =
Stop Park +90 -90
WarmUp Cool 180 Spin
»
Load Home Dewar +Jog —Jog
Gripper Temp -166.4
e : Move By :
Last Crystal: Al
Move To :
Phi: 270.000
High Mag | Low Mag |
ITue Feb 26 10:32:38 PST 2008 Bin = 2 | rManual Evalutai
ITue Feb 26 10:32:38 PST 2008 New Darks = true Puck = A: Pin = 1:XID = 5880 : Name = x1
ITue Feb 26 10:32:38 PST 2008 Stored Darks= true
[Tue Feb 26 10:32:38 PST 2008 Collecting Staggered Data. []salt Mosaicity: Diffraction—rSpotShape—
ITue Feb 26 10:32:38 PST 2008 Starting Snap.
Tue Feb 26 10:32:38 PST 2008 Setting Energy to 12398.4 [lce fow hone Clean
Tue Feb 26 10:32:38 PST 2008 12398.4 O Collectable |™e4U™ Weak Streaked
Tue Feb 26 10:32:38 PST 2008 Retracting Diode . ~ |high Medium Split
[Tue Feb 26 10:32:38 PST 2008 Retract Diode. [] Anisotropic Strong Satellite
[Tue Feb 26 10:32:38 PST 2008 Inserting Beamstop . I N
[Tue Feb 26 10:32:38 PST 2008 Raising Collimator. Resolulmn‘l.o ‘ Add Evaluation
ITue Feb 26 10:32:38 PST 2008 Raising Collimator. [ -
Tue Feb 26 10:32:38 PST 2008 Setting Detector Distance asEOueneltontiol
[Tue Feb 26 10:32:38 PST 2008 150.0
tan Stop F Pause um
|
Feedback: ON TaskQ: RUNNING Collector: RUNNING Ring: 287.179 mA Phi: 169.155 Robot: MOUNTED STARTFILL

|
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BOS-V.2.3 --- Beamline: bI501 --- UserName: uid=phzwart,ou=users,dc=als,dc=Ibl,dc=gov
File View CCD Camera Videoswitch Tasks Open Hutch Close Hutch TuneUp M1
[ Hutch | Center/Robot | Collect [ Weblce ' TaskQueue ‘
rSil Configuration
Current SIL: 78
My SILs (id name) 78 zwartjesl ‘v
New Puck Delete Puck
New SIL Delete SIL
Upload SIL Download SIL
=
rWeblce Evalutions
name | CrystallD| runiD Images Comment BraggSpots IceRings | Score |[Resoluti Rmsr Mosaicity BravaisLattice UnitCell SystemWarning
x1_A1_001.img No_Indexing_Solution: Too few
x1 5880 20320 [{1-A1-002.img 12 5 0.0 unimodial Bragg spots (16) in
image 1
x2_A2_001.img
x2 5881 20321 .img 990 963 10 0.81... |1.56 0.061 0.200000 P4,P422 79.9179.91 38.48 90.00 90.00 920.00
x3_A3_001.img
X3 5882 20325 [y3_A3_002.img 1014 1308 10 0.81... |1.43 0.067 0.200000 P4,P422 79.94 79.94 38.49 90.00 90.00 90.00
Tue Feb 26 2 PST 2008 Warming Gripper for 10 secs ~| fManual
[Tue Feb 26 2 PST 2008 Finished Scan. Puck = A: Pin = 3:XID = 5882 : Name = x3
[Tue Feb 26 3 PST 2008 Finished,
[Tue Feb 26 4 PST 2008 Starting. []salt Mosaicity- Diffraction—SpotShape—
[Tue Feb 26 4 PST 2008 Collecting Image : /data/dcsuser/mintest3 /x3/x3_1_074
Tue Feb 26 4 PST 2008 Requesting Scan from Beamline. [Tice low . :'lvone (:Iean’
Tue Feb 26 4 PST 2008 startPhi = 73.0 cleltaPhi = 1.0 exposure = 1.0 [ Collectable |Me1U™ eak Streaked
Tue Feb 26 7 PST 2008 Finished Scan high Medium Split
Tue Feb 26 8 PST 2008 Finished [Z] Anisotropic Strong Satellite
[Tue Feb 26 :58 PST 2008 Starting . -
[Tue Feb 26 11:33:58 PST 2008 Collecting Image : /data/dcsuser/mintest3/x3/x3_1_075 Resolution|1.0 ” Add Evaluation
[Tue Feb 26 11:3 9 PST 2008 Requesting Scan from Beamline. -
Tue Feb 26 11:33:59 PST 2008 startPhi = 74.0 deltaPhi = 1.0 exposure = 1.0 Task Queue Control
[Tue Feb 26 11:34:02 PST 2008 Finished Scan.
<1
Feedback: ON TaskQ: RUNNING Collector: RUNNING Ring: 260.292 mA Phi: 74.909 Robot: QUEUEFIN STARTFILL
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BOS-V.2.3 --- Beamline: bI501 --- UserName: uid=phzwart,ou=users,dc=als,dc=Ibl,dc=gov
File View CCD Camera Videoswitch Tasks Open Hutch Close Hutch TuneUp M1
[ Hutch | Center/Robot | Collect [ Weblce ' TaskQueue ‘
rSil Configuration
Current SIL: 78
My SILs (id name) 78 zwartjesl ‘v
New Puck Delete Puck
New SIL Delete SIL
Upload SIL Download SIL
=
rWeblce Evalutions
name | CrystallD| runiD Images Comment BraggSpots IceRings | Score |[Resoluti Rmsr Mosaicity BravaisLattice UnitCell SystemWarning
x1_A1_001.img No_Indexing_Solution: Too few
x1 5880 20320 [{1-A1-002.img 12 5 0.0 unimodial Bragg spots (16) in
image 1
x2_A2_001.img
x2 5881 20321 .img 990 963 10 0.81... |1.56 0.061 0.200000 P4,P422 79.9179.91 38.48 90.00 90.00 920.00
x3_A3_001.img
X3 5882 20325 [y3_A3_002.img 1014 1308 10 0.81... |1.43 0.067 0.200000 P4,P422 79.94 79.94 38.49 90.00 90.00 90.00
Tue Feb 26 2 PST 2008 Warming Gripper for 10 secs ~| fManual
[Tue Feb 26 2 PST 2008 Finished Scan. Puck = A: Pin = 3:XID = 5882 : Name = x3
[Tue Feb 26 3 PST 2008 Finished,
[Tue Feb 26 4 PST 2008 Starting. []salt Mosaicity- Diffraction—SpotShape—
[Tue Feb 26 4 PST 2008 Collecting Image : /data/dcsuser/mintest3 /x3/x3_1_074
Tue Feb 26 4 PST 2008 Requesting Scan from Beamline. [Tice low . :'lvone (:Iean’
Tue Feb 26 4 PST 2008 startPhi = 73.0 cleltaPhi = 1.0 exposure = 1.0 [ Collectable |Me1U™ eak Streaked
Tue Feb 26 7 PST 2008 Finished Scan high Medium Split
Tue Feb 26 8 PST 2008 Finished [Z] Anisotropic Strong Satellite
[Tue Feb 26 :58 PST 2008 Starting . -
[Tue Feb 26 11:33:58 PST 2008 Collecting Image : /data/dcsuser/mintest3/x3/x3_1_075 Resolution|1.0 ” Add Evaluation
[Tue Feb 26 11:3 9 PST 2008 Requesting Scan from Beamline. -
Tue Feb 26 11:33:59 PST 2008 startPhi = 74.0 deltaPhi = 1.0 exposure = 1.0 Task Queue Control
[Tue Feb 26 11:34:02 PST 2008 Finished Scan.
<1
Feedback: ON TaskQ: RUNNING Collector: RUNNING Ring: 260.292 mA Phi: 74.909 Robot: QUEUEFIN STARTFILL
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User support

o Sector 5: 1.5 scientist, 2 SEA’s
o Sector 8: 1.5 scientist, 1SEA, 1 RA

* From 1600 to 2400 1 SEA
* From 2200 to 0600 1 SEA

« Weekend: from 0900 to 1300 1 SEA

BERKELEY CENTER FOR STRUCTURAL BIOLOGY PHYSICAL BIOSCIENCES DIVISION



N

reeoceer|

User support

BERKELEY LAB

« With various people

BCSB Beamline Status Log

picking up where

others left, efficient

communication is
vital for a smooth
operation

Our beamline blog is

very useful in this

respect and serves

as a ‘long term

memory’ of known
Issues and solutions.

BERKELEY CENTER FOR STRUCTURAL BIOLOGY

26/03: Failure to take snapshots on BL5.0.2

@ Category: 5.0.2 i @ Posted by: jmdickert i @ Add comment @ Edit item

Author : JMD
Issue: Failure to take snapshots on BL5.0.2

Details: Today, after an entirely normal startup, the user was seeing no
diffraction nor beamstop when taking snapshots.

| checked the flux via the diode, and it was normal, as was beam
alignment on the BPMs. | could open and close the laser shutter
normally.

However, the goniometer was not rotating during a snapshot. It stayed
at the start point for the snapshot and did not move. However, it could
be moved normally in the centering window.

The root cause was a fault on the motor driver for the detector. The
detector was not moving when requested. Somehow, BOS started and
made it appear that the snapshot would finish even though no
goniometer motion (and, therefore, no shutter action) was taking place.

Solution: | turned the motor driver off and on via the crashoff button
and things are now normal.

The fault is with the IDC B8001 motor driver, inside the rack inside the
hutch. There is an LED on the chassis which normally flashes at about
25Hz. In this case, it was flashing three times. This error code signifies
an overtemp situation on either the motor or driver. | suspect that the
drive electronics for this driver will soon fail, and we'll need to install
and program the spare.

26/03: 5.0.2 beam intensity low

@ Category: General : @ Posted by: dbryant | @ 1Comment £ Edititem

Author: DB

Issue: The beam intensity on 5.0.2 was very low when light was returned
to users after having been off for about 8 hours.

Details: Just a few minutes after light was back, the 5.0.2 user called to

PHYSICAL BIOSCIENCES DIVISION

Navigation
- Today

+ Archives
< Admin

Categories
=+ All

+5.0.1
+5.0.2
+5.03
+8.2.1
+8.2.2

+ General
Search

%
Search

Login

Logged in as phzwart ! (+ Log
Out)

Links

+ nucleuscms.org

+ docs.nucleuscms.org

+ forum.nucleuscms.org
= wiki.nucleuscms.org

= skins.nucleuscms.org
+ plugins.nucleuscms.org
+ dev.nucleuscms.org
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* Phenix aims to automate crystallography
— Assumed is the presence of reduced data
— It perform all tasks up to validation
— Easy to use command line:

Phenix ceeee?)

phenix.autosol 40 Se seq.txt
phenix.automr model.pdb data.mtz
phenix.refine data.sca model.pdb

phenix.xtriage data.mtz
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xtriage

* Perform a number of basic sanity checks on the
data

* Has extensive twinning analyses
— Almost all twin tests known to mankind are performed

* Tells you what is going on!
— Not: <|L|>=0.43

— But: you have twin laws, intensity
statistics are abnormal, your data

might be twinned.
* Informs you if point group of data is too low, or
when unit cell might be too big

BERKELEY CENTER FOR STRUCTURAL BIOLOGY PHYSICAL BIOSCIENCES DIVISION



~

Other twin related features

* The tools presented here are part of the phenix suite
— http://www.phenix-online.org

« Key applications for twinning
— phenix.xtriage . Detection of twinning
— phenix.refine : Refinement of twinned data

— Jjotbx.explore _metric_symmetry : understanding relations
between space groups
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Detection of twinning %

BERKELEY LAB

« Twinning can be spotted by inspecting intensity statistics
— Values of intensity statistics are known for untwinned data

o <|2>/<[>2 Intensity ratio

o <F>2/<F2> Amplitude ratio

o <|E2-1|>

¢ <|L|> Local intensity statistic

« Cumulative intensity distribution (NZ plot)

« All these statistics are very sensitive to the quality of the
data

— Data to be used in intensity statistics is cut at a resolution shell
where 85% of the data still has I/sigl > 3 (xtriage default)

— This eliminates noisy shells and ‘stabilizes’ intensity statistics

« What are good values though?
— Over 5000 datg s_ets_qf non-twinned data build up

orvstal hicintuition:
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Twin laws

 Determination of twin laws

— From first principles given your uc and sg
* No twin law will be overlooked

« Not all of the available twinning detection tools are as
thorough as needed
— If lookup tables are used, pseudo merohedral twinning can be missed

 PDB analyses: 36% of structures has at least 1

possible twin law
— 50.9% merohedral; 48.2% pseudo merohedral;0.9% both

— 27% of cases with twin laws has intensity statistics
that warrant further investigation on whether or not
the data is twinned

— 10% of whole PDB(!)
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Twinning :%

Intensity stats _ | Twin laws are | Merges well in Data could
suggest twinning Yes present _ Yes higher symmetry Yes be twinned
AND the sg
J' No l No No could be
wrong

Twin laws are Data is overmerged or Data could
present just bad. be twinned
Yes

Suggest reprocessing.
No

Data not twinned

v
No Merges well in Yes

higher symmetry

Data not twinned, sg could be wrong.
BUT maybe you Suggest reprocessing.

want to try
refining a twin
fraction anyway
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Other xtriage features f%

BERKELEY LAB

« Other useful statistics given by phenix.xtriage
— Cumulative intensity distribution

— R vs R statistic

« This is what you need to demonstrate twinning in the
presence of pseudo symmetry

— Lebedev, Vagin, Murshudov. Acta Cryst. (2006). D62, 83-95
— Britton plot
— H-test

— Likelihood based twin fraction estimate
* Very much like a Murray-Rust plot actually

— CCP4 style plots
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Refinement of twinned data '

* The twin target function used in phenix.refine is
similar to the one used in CNS and refines
against the twinned amplitudes:

2
z whl (Fhl,ObS - A\/(l - a)thl,calc + (a)Fh22,calc )
h1

Fhl,calc = f(koverall’Bovemll )(Fhl,atoms + f(ksol’Bsol )Fhl,bulk)

« Twin fraction and overall and bulk solvent scale
parameters are optimized using robust
derivative free optimizer

— This is done before positional and ADP refinement in
phenix.refine
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BERKELEY LAB

« The twin target in phenix.refine is (almost) like any other
target. It allows for refinement of
— Rigid body refinement
— Refinement by simulated annealing
— Group B factor refinement
— Occupancy refinement
— f and " refinement
— Refinement of TLS parameters
— Refinement of anisotropic parameters

— Refinement of ‘inter-atomic scatterers’
* Modeling bond electrons
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Example: Porin %

BERKELEY LAB

« CNS ‘standard’; after refinement of xyz, B and water
picking:
— Rwork=14.6%; Rfree=18.7%
« Same model used in phenix.refine. After refinement of

xyz, B + water picking: ) e
N - Ul Y
‘L"I,/V “ t,rio
— Rwork=14.7%; Rfree=18.9% o & N7
o Yo g
& _&g):_ﬁ,:})" 09
(“’ ( i’—*f:’o-:j R
‘« S:',”EJ \_\‘ ,' ﬁgﬂ ¥:v —K =)
'.F - f-:) -e.'x_/ -‘._3“".
& ®
5 SR :
S Z O
S b3 48
(o} O
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BERKELEY LAB

* Twinned structures quite often have
more than a single copy in the ASU
— TLS can be useful in those cases

— Examples of effects of impact of TLS on
R-values

2NOV

PDBID Without TLS | With TLS A a

2NOV 22.1/27.2 20.1/25.9 -2/-1.3 0.38

2QA0 20.7/27.8 20.5/25.8 -0.2/-2 0.43

1Q43 17.1/23.8 15.1/21.1 -2 /-2.7 0.09

1Q3E 15.9/20.5 15.3/199 |-06/-06| 0.12 ,
2Q0A

BERKELEY CENTER FOR STRUCTURAL BIOLOGY
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Anomalous twinned data =7

» gpD (capsid stabilising protein of
bacteriophage lambda) Se-MAD data
(courtesy of Z. Dauter)

* (45.568.545.590 104.590), P2,
— Possible twin law: (-l,-k,-h)
» Intensity statistics suggest twinning

— <|L|]> : 0.387 (Z-score: 10)
— <|E2-1|> :0.573 (Z-score: 8)
- Final model available from PDB, originally 1cde

solved by MAD methods

— Yang et al, Acta Cryst. (2000). D56, 959-964
* Re-refine structure against twinned MAD data
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Anomalous twinned data "™ [|

BERKELEY LAB

 No model updates
* Refine f and " with all other model parameters:

f F o [ S& o

inflection | -6.2 3.0 0.32 5
LS Q.

peak 52 | 53 | 0.33 9 D
remote | -43 | 36 | 0.32 o T

Refine f and f” =0, f'=0
Peak data
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phenix.xtriage usage N

BERKELEY LAB

* Designed to be easy to use, automatic,
configurable for experts and have easy to
Interpret output

phenix.xtriage mydata.sca

Statistics independent of twin laws
- <IA2>/<|>72 : 1.587
- <F>"2/<F72>:0.871
- <|E*2-1|]> :0.573
- <|L|>, <L"2>: 0.387, 0.212
Multivariate Z score L-test: 10.237

Statistics depending on twin laws

| Operator | type | R obs. | Britton alpha | H alpha | ML alpha |

|-l k,-h | PM |0.164 | 0.335 10328 0311 |

The results of the L-test indicate that the intensity statistics are significantly different then
is expected from good to reasonable, untwinned data.

As there are twin laws possible given the crystal symmetry, twinning could

be the reason for the departure of the intensity statistics from normality.

It might be worthwhile carrying out refinement with a twin specific target function.
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phenix.refine usage ]

« Designed to be easy to use, automatic, configurable for
experts and have easy to interpret output

phenix.refine data.mtz model.pdb \
twin law=“-h-k,k,-1"

model refine 001.log
model refine 001.pdb
model refine map coefs 001l.mtz
model refine 002.def

BERKELEY CENTER FOR STRUCTURAL BIOLOGY PHYSICAL BIOSCIENCES DIVISION
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